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(54) OZONE GENERATING METHOD AND DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently obtain ozone by impressing a high pulse voltage between a 
high-voltage electrode and a grounded electrode to form a steep discharge current after an electric 
discharge is started and generating coned, ozone. 

SOLUTION: An ozonizer formed with a discharge electrode part consisting of a DC power source, an 
inverter, a current limit reactor, a boost-up transformer and the high-voltage electrode and grounded 
electrode with a dielectric in between is used. An AC pulse voltage generated in the inverter with an input 
to the power source is impressed on the discharge electrode part through the current limit reactor and 
boost transformer. After an electric discharge is started by the rising of a high-voltage pulse, a discharge 
current rises at a sufficiently higher rate than an ionizing rate due to a steep pulse current, hence an 
ozonizing reaction proceeds before ion is generated, and coned, ozone is efficiently obtained. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ozone generating approach characterized by generating high-concentration ozone in the approach 
of a dielectric being made to intervene between a high voltage electrode and an earth electrode, and impressing 
a high voltage pulse voltage between this high voltage electrode and an earth electrode, making generate silent 
discharge or creeping discharge, making pass oxygen gas in this discharge space, and generating ozone by 
forming the steep discharge current at the time of the standup of said high voltage pulse. 

[Claim 2] The ozone generator characterized by having a means to start the discharge current steeply, between 
said discharge electrodes after discharge starting by the standup of said altemating current pulse voltage in the 
ozone generator which consists of the DC-power-supply section, the inverter section which generates an 
altemating current pulse voltage, a pressure-up transformer which carries out pressure up of the altemating 
current pulse voltage generated in this inverter section, and the discharge electrode section connected to the 
outgoing end of this pressure-up transformer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention makes a dielectric intervene so that the generating approach of ozone 
and equipment by silent discharge or creeping discharge may be started, especially the opening section may be 
formed between two electrodes in a high voltage electrode and an earth electrode, and it relates discharge to the 
ozone generating approach and equipment which generate a lifting and high-concentration ozone by impressing 
a high voltage pulse voltage, passing oxygen gas between two electrodes. 
[0002] 

[Description of the Prior Art] Drawing 4 shows the circuitry of the conventional ozone generator. A commercial 
alternating current power source is rectified in the converter section which is not illustrated, and the DC-power- 
supply section 1 1 is constituted. The DC-power-supply section 1 1 supplies DC power supply to the inverter 
section 12, and an alternating current pulse voltage is formed during the middle points c and d of the bridge 
circuit. The altemating current pulse voltage formed in the inverter section is changed into a high voltage pulse 
voltage by the pressure-up transformer 13, and is impressed to the discharge electrode section 15 which made 
the dielectric intervene between a high voltage electrode and an earth electrode. The current-limiting reactor La 
is connected between the pressvire-up transformer 13 and the inverter section 12. This current-limiting reactor 
La is formed for the object of restricting and protecting that a transitional current flows to the switching element 
of the inverter section 12. 

[0003] Drawing 5 shows the wave of the current I which flows to the electrical potential difference V and 
discharge electrode which are impressed to the discharge electrode by the circuit mentioned above. Since the 
altemating current pulse formed of the inverter section 12 is impressed through a current-limiting reactor 14 and 
the pressure-up transformer 13, the electrical potential difference V impressed to the ends of a discharge 
electrode 15 serves as a wave of abbreviation trapezoidal shape which is illustrated. Since a discharge electrode 
1 5 makes a dielectric intervene between a high voltage electrode and an earth electrode, it serves as a capacitive 
load shown in an equal circuit which is illustrated. Among the circuit shown by the dotted line in drawing of a 
discharge electrode 15, Switch S is in a discharge condition, when having closed, it is shown that the discharge 
current flows through the equivalent discharge resistance R, and when open, the condition of not discharging is 
shown. For the current I which flows to a discharge electrode 15, since the load is capacitive, the charging 
current flows first, and an electrical potential difference V is an electrical potential difference Eb by the 
standup. If it becomes, the discharge current will flow. The discharge current will flow between conducting 
periods T, discharge will stop it after that, and a current will not flow. For this reason, Current I serves as a 
wave of the shape of a pulse with comparatively low peak value which is illustrated. In addition, the standup of 
a voltage waveform V is breakdown voltage Eb. When it becomes large, the curve which starts goes to sleep for 
a while because [ of the voltage drop of the resistance component by the discharge current ]. 
[0004] 

[Problem(s) to be Solved by the Invention] In the circuitry of such a conventional ozone generator, when ozone 
was generated by using hi^ grade oxygen gas as a raw material, ion was generated at the time of the standup of 
a high voltage pulse voltage, generating of ozone was barred, and there was a problem that energy efficiency is 
bad, and an ozone level decre£ised and stability was missing with a charging time value. Since this had restricted 
the current in the circuitry of the ozone generator mentioned above using the current-limiting reactor La, as it 
shows drawing 5 , the standup of the discharge current becomes blunt, and the standup of a high voltage pulse 
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voltage becomes blunt. Andlj^^oncentration increases between dischi^^lectrodes at the time of discharge, 
concentration of electrons de^Kses, and the amount of excited molecules decreases. For this reason, there was 
a problem that ozone became is hard to be generated. 

[0005] Moreover, the 3rd matter, such as nitrogen gas (N2), was needed for generation of ozone. It is for the 3rd 
matter to carry out the catalyst-work which can prevent accumulating an ionized layer on the surface of an 
electrode if ion concentration increases, and controlling an ozone generation reaction, and — therefore, the 
facility which passes the gas and gas to add was needed, and there was a problem that a running cost was high 
and equipment became large-sized. 

[0006] In view of the situation mentioned above, it succeeded in this invention, and before it starts the discharge 
current to sudden ** at a rate earlier than the generation rate of ion and ion generates by this at the time of 
discharge, it aims at offering the generating approach of ozone and equipment which can perform stability and 
high-concentration ozone generation. 
[0007] 

[Means for Solving the Problem] In the approach of a dielectric being made to intervene between a high voltage 
electrode and an earth electrode, and impressing a high voltage pulse voltage between this high voltage 
electrode and an earth electrode, making generate silent discharge or creeping discharge, making pass oxygen 
gas in this discharge space, and generating ozone, the ozone generating approach of this invention is forming 
the steep discharge current at the time of the standup of said high voltage pulse, and is characterized by 
generating high-concentration ozone. 

[0008] Moreover, the ozone generator of this invention is characterized by having a means to start the discharge 
current steeply, between said discharge electrodes after discharge starting by the standup of said alternating 
current pulse voltage in the ozone generator which consists of the DC-power-supply section, the inverter section 
which generates an alternating current pulse voltage, a pressure-up transformer which carries out pressure up of 
the altemating current pulse voltage generated in this inverter section, and the discharge electrode section 
connected to the outgoing end of this pressure-up transformer. 

[0009] Before the ion which controls generating of ozone by starting the discharge current to sudden ** at a rate 
earlier than the generation rate of ion is generated, stability can be made to generate ozone in large quantities 
according to this invention mentioned above. 
[0010] 

[Example] Hereafter, it explains, referring to an attached drawing 1 thru/or drawing 3 about one example of this 
invention. 

[001 1] Drawing 1 shows the circuitry of the ozone generator of the 1st example of this invention, and drawing 2 
shows the electrical potential difference V impressed to the discharge electrode by the circuitry, and Current I. 
Also in this example, the fundamental configuration of the circuit which consists of the DC-power-supply 
section 11, the inverter section 12, a pressure-up transformer 13, and discharge electrode 15 grade is the same as 
that of a Prior art, and the explanation which gave the same sign to the same element and overlapped is omitted. 
It sets to this example and is Reactor Ls about the current-limiting reactor section 14. Lb A series connection 
and reactor La It considers as series parallel connection. In this, it is a current-limiting reactor Ls. Breakdown 
voltage Eb It is constituted so that that inductance may be saturated with the current value when reaching. 
[0012] Therefore, the reactor Lac between Points a and c is [ a series circuit with Reactors Ls and Lb, and ] 
Reactor La. Since it becomes the series parallel circuit by which parallel connection was carried out, the 
synthetic reactor value expression is set to (1). 
[Equation 1] 

1 La (Lb+Ls) 
Lac= — = 



La+Lb+Ls 



Lb+Ls La 



Breakdown voltage Eb If it exceeds, since Reactor LS is saturated, it will become a formula (2). 
[Equation 2] 
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Lac= 

1 1 La+Lb 



Lb La 

[0013] Furthermore, if the solid-state-switching component of the inverter section becomes off, the current- 
limiting reactor Lac between Points a and c will emit energy. Energy is Reactor Ls first then, although retumed 
to a power source. Since it is saturated, the reactor between Points a and c is Reactor La. Reactor Lb It becomes 
a parallel circuit. And reactor Ls When the flowing current decreases and an impedance comes to be recovered, 
the reactor between Points a and c comes to be shown by the formula (1). 

[0014] The current which will flow to a discharge electrode 15 if a current-limiting reactor changes as 
mentioned above is breakdown voltage Eb, as shown in drawing 2 . It comes to start steeply in the passed place. 
According to this steep impulse-current, since the discharge current starts at a rate sufficiently earlier than an 
ion generation rate between the high voltage electrodes and earth electrodes of a discharge electrode 15, before 
ion is generated, an ozone generation reaction can fiiUy be performed, and the ozone of a large quantity can be 
generated efficiently. 

[001 5] Drawing 3 shows the circuitry of the ozone generator of the 2nd example of this invention. At this 
example, it is a cxirrent-limiting reactor La. A switching element 1 8 is connected to juxtaposition between the 
DC-power-supply sections 11. Immediately after starting discharge with a discharge electrode 15, steep pulse 
current can be supplied to a discharge electrode 1 5 through the pressure-up transformer 13 by making a 
switching element 18 turn on. Since the discharge current as well as the 1st example starts at a rate sufficiently 
earlier than an ion generation rate, before ion is generated by this steep pulse current, according to it, stability 
and high-concentration ozone generation can be performed. 

[0016] The above-mentioned example shows two examples of the technique of passing the steep discharge 
current between the discharge electrodes of an ozone generator after discharge starting. In order to realize the 
main point of not only these examples but this invention, it cannot be overemphasized that various deformation 
examples are possible. 
[0017] 

[Effect of the Invention] Ozone generation of stability high concentration is attained without spoiling power- 
source effectiveness by starting the discharge current steeply after discharge starting between the discharge 
electrodes of an ozone generator according to this invention, as explained above. Moreover, although the 3rd 
matter, such as conventional, for example, N, 2 gas, was needed when high-concentration ozone was generated, 
high-concentration ozone generation is attained, without using such 3rd matter, if this invention is caused. For 
this reason, the facility which passes N2 gas, for example becomes unnecessary, and the miniaturization and 
cost cut of an ozone generator of it are attained. 

[Translation done.] 
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DRAWINGS 



[Drawing 1] 




[Drawing 3] 
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